Although past research demonstrated that Medicaid expansions were associated with increased emergency department (ED) and primary care (PC) utilization, little is known about how long this increased utilization persists or whether postcoverage utilization is affected by prior insurance status.
T he Patient Protection and Affordable Care Act (ACA) provided access to health insurance for millions of previously uninsured Americans, 1,2 and many health care providers have seen the predicted early surge in demand for care. [3] [4] [5] Appropriate allocation and distribution of health care resources after insurance expansion requires prediction of long-term health care utilization patterns and a nuanced understanding of the health care needs of different groups of new enrollees. Because long-term data from the ACA are not yet available, past health insurance expansions can inform these predictions. [6] [7] [8] [9] [10] [11] [12] Adults who gained coverage in 2008 Medicaid expansions in Wisconsin and Oregon increased their use of emergency department (ED), primary care (PC), and specialist care after becoming insured. 10, 11, [13] [14] [15] Although ED visit rates increased over time in Massachusetts following 2008 health care reform, the trend did not differ from the 3 years before reform. 16 Although these earlier studies reported utilization rates for 12-15 months postexpansion, less is known about whether the increased utilization was constant over time. Some evidence suggests that more frequent transitions on and off Medicaid (known as "churn") are associated with increased health care utilization rates. 17 Yet, previous research has not examined whether utilization for those who gained coverage differed from those who were already insured, nor have comparisons of postexpansion temporal trends across a variety of health care settings been reported. In addition, most prior studies of Medicaid expansions compared health care utilization in newly insured versus uninsured individuals.
To address these gaps in the literature, we conducted a retrospective cohort study of Medicaid-insured adults who were continuously insured for 24 months following the 2008 Oregon Medicaid expansion, determining the utilization rates of ED, PC, mental and behavioral health care (MBHC), and specialist care services over this time period. The Oregon Medicaid expansion (often called the "Oregon Experiment") offered uninsured, low-income adults the opportunity to apply for Oregon Health Plan insurance [(OHP) Oregon's Medicaid Program]. Approximately 10,000 gained coverage from the 35,000 randomly selected to apply. 18 We compared 3 groups: returning insured, newly insured, and continuously insured. We used a propensity score approach to adjust for differences between groups that were not related to their insurance history. We addressed the following questions: (1) what proportion of each group utilized the ED, PC, MBHC, or specialist care sites as their predominant site of care; (2) did those adults who gained Medicaid utilize more health care than those who were continuously insured; and if so, did utilization among those who gained coverage fall to rates similar to those in the continuously insured by 24 months after gaining coverage; and (3) among those who gained Medicaid coverage, did enrollees returning to Medicaid within 3 years of prior coverage have different patterns of health care utilization than new enrollees?
METHODS

Study Design and Study Population
We used the official OHP Oregon Experiment registration list and OHP administrative enrollment data from 2005 to 2011 to identify adult (aged 18-64) Medicaid enrollees who obtained coverage through the Oregon Experiment and had no Medicaid coverage for Z12 months before when they obtained OHP Standard. Within this group, we created 2 subgroups: (1) "returning insured"-had Medicaid coverage at some point in 2005-2006; and (2) "newly insured"-had no Medicaid coverage in that time period. We also selected a comparison group, (3) "continuously insured," who had OHP Standard continuously for Z12 months before the expansion and did not participate in the Oregon Experiment. The 24-month study period for returning and newly insured individuals began on the date each person gained coverage. Because there were 8 random drawings in the Oregon experiment, insurance start dates varied in those gaining insurance. To avoid bias, study start dates were randomly assigned to individuals in the continuously insured group with the probability of the start date assignment based on the distribution of start dates in the newly and returning insured. For example, 11.4% of the patients who gained insurance following their selection from the registration list had coverage that started on March 8, 2008 , so 11.4% of the continuously insured were assigned a start date of March 8, 2008 . All groups were restricted to those who maintained OHP Standard coverage for their entire 24-month study period. This study was approved by the institutional review board at our institution.
Statistical Analysis
We used Medicaid claims data from 2008 through 2011 to measure the dependent variables: ED, PC, MBHC, and specialist care visit rates. We identified new and established patient visits using Evaluation and Management Current Procedural Terminology (CPT) codes ( The primary independent variable was insurance subgroup (newly, returning, or continuously insured). Because the insurance subgroups differed in multiple characteristics, a generalized propensity score approach was used to control for bias due to potential confounders. 20 Subjects were categorized into 1 of 5 mutually exclusive propensity classes based on their estimated probability for being returning or newly insured enrollees. (see Supplement, Methods for additional details, Supplemental Digital Content 1, http://links. lww.com/MLR/B246).
Adjusted utilization rates (visits per person per year) were calculated using generalized estimating equations (GEE) to account for within-subject correlation. 21 Group Â time was included as an interaction and propensity class, Primary Care Service Area, distance to closest hospital, and all patient characteristics with residual imbalance (w 2 P < 0.05 within any class; sex, age, income, drug and alcohol dependency, and psychiatric disorders other than anxiety and depression) were included as covariates in all analyses to estimate adjusted rates. In addition, 3-way interactions between propensity class with group Â time were included if statistically significant. The same GEE approach was used in the temporal analysis of changes in rates (visits per patient per 3-mo interval) over time. We used a difference-in-differences approach 22 to examine temporal changes in PC and ED utilization within the 2 years postinsurance gain, reporting quarterly utilization rates in returning and newly insured relative to those in the continuously insured group to control for temporal changes unrelated to insurance acquisition.
RESULTS
Covariate Balance
Before implementing propensity class adjustment, the insurance groups differed on multiple characteristics (Table 1). The continuously insured included a higher percentage of women, adults with children enrolled in Medicaid, and individuals with hypertension and diabetes, compared with either the newly or returning insured. The returning insured were younger than the newly or continuously insured and had a higher prevalence of anxiety, depression, and drug and alcohol dependency. After developing propensity classes, balance improved for all covariates. Covariates that remained unbalanced in any propensity class were included in all analyses for additional control of confounding.
Predominant Site of Care
Overall, 6.5% of Medicaid enrollees had no utilization in the study period: 8.2% among newly insured, 5.2% among returning insured, and 6.6% among continuously insured. Of those with any utilization, over 91% used outpatient care rather than the ED as their predominant source of care ( Fig. 1 ). Most patients (including those with the highest ED utilization: >3 ED visits/y) predominantly used outpatient PC clinics, and Z20% of all 3 groups relied primarily on the safety net. A larger percentage of the returning insured (8.5%) and newly insured (6.5%) predominantly used the ED, compared with the continuously insured (3.8%) (P < 0.002). Yearly Utilization Rates Table 2 compares the adjusted utilization rates in the 3 insurance groups in years 1 and 2 of the study period. In both years, ED visits that did not result in an inpatient admission were significantly higher in the returning insured (mean = 0.7 visits/patient/y) than in the newly or continuously insured (mean ranged from 0.47 to 0.54 visits/patient/y). There were no significant differences between the first and second year within any of the groups. Adjusted mental and behavioral health-related ED visit rates did not differ significantly between groups.
The PC visit rate ranged from 3.9 to 4.3 visits per year. Total PC visit rates did not differ between groups in either year. In contrast, in year 1, new patient PC visits were higher in newly insured than in both returning and continuously insured groups, and higher among returning insured persons than among the continuously insured. New patient PC rates dropped significantly in year 2, but remained significantly higher in the both groups compared with the continuously insured. Safety net PC rates which ranged from 0.7 to 1.0 visits/patient/year, were higher in returning and newly insured than in continuously insured in year 1; they increased significantly in all 3 groups in year 2, (ranging from 1.0 to 1.3 visits/patient/y), remaining higher in the returning and newly insured than the continuously insured.
MBHC visit rates ranged from 0.23 to 0.34 visits/patient/year in year 1 and from 0.35 to 0.44 visits/patient/year in year 2. Rates were lower in returning than in continuously insured persons in year 1, whereas the rates in newly insured were not significantly different from either returning or continuously insured. Total MBHC rates rose significantly between years 1 and 2 in both returning and newly insured, but did not change significantly in the continuously insured.
Total specialist care visit rates ranged from 0.5 to 0.6 visits/patient/year in year 1 and did not differ significantly between groups. Specialist rates rose significantly in all groups in year 2, with a range from 0.7 to 0.8 visits/patient/ year; rates in the newly insured remained significantly higher than in the continuously insured in year 2. New patient specialist care visit rates (which averaged 0.1 visits/patient/ y) were higher in the newly and returning insured compared with the continuously insured group in year 1. New patient specialist care visit rates increased significantly in all groups in year 2 (where they ranged from 0.13 to 0.19 visits/patient/ y), and the rates among newly and returning insured persons remained significantly higher than the continuously insured. 
Three-Month Utilization Rate Ratios
Total Visit Rates
ED visit rates among the returning insured were significantly higher than among the continuously insured in all time periods. Adjusted total PC rate ratios show that both returning and newly insured had higher utilization than the continuously insured; these increased rates started 3 months after coverage gain and did not fall to the level of the continuously insured until after 12 months. Both newly and returning insured groups started with total PC visit rates significantly lower than the continuously insured in the first 3 months postcoverage: adjusted rate ratio (adjRR) 0.68 (95% CI, 0.62-0.74) for returning and 0.61 (95% CI, 0.54-0.68) for newly insured ( Fig. 2A) . By months 4-6 adjusted PC rate ratios for these groups increased sharply, surpassing those of the continuously insured: adjRR 1.22 (95% CI, 1.13-1.30) for returning and 1.29 (95% CI, 1.18-1.40) for newly insured. Rates in both the newly and returning insured groups were not significantly different from the continuously insured by months 13-15. ED visit rates changed little over time, differed substantially between returning and newly insured, and were similar between the newly and continuously insured (Fig. 2B) . Although ED visit rates among the newly insured were not significantly different from the continuously insured in the study period, ED visit rates among the returning insured were significantly higher than the continuously insured in all 24 months. MBHC and specialist care rate ratios are presented in Supplement, eFigures 1 and 2 (Supplemental Digital Content 1, http://links.lww.com/MLR/B246).
New Patient Visit Rates
New patient PC visits rates were significantly higher among the newly and returning insured compared with the continuously insured throughout the study period: adjRR = 4.34 (95% CI, 3.55-5.30) in months 1-3, 5.67 (95% CI, 4.69-6.85) in months 4-6, and 1.38 (95% CI, 1.03-1.85) in months 22-24 for newly relative to continuously insured (Fig. 3A) . The corresponding rate ratios for returning relative to continuously insured were 3.57 (95% CI, 2.95-4.33) in the first 3 months, 4.93 (95% CI, 4.09-5.93) in months 4-6, and 1.38 (95% CI, 1.03-1.85) in months 22-24. There were no significant differences in new patient PC rates between returning and newly insured.
Newly insured enrollees had significantly higher new patient specialist care rates than continuously insured from months 4-12 (Fig. 3B) , with the highest adjRRs occurring at 4-6 months and 9-12 months after insurance gain. New patient specialist care rates were also elevated in returning insured relative to continuously insured from 4 months through the end of the study, but the difference in the 6-9 month interval was not statistically significant. The difference in new patient specialist care was not significant between returning and newly insured at any time point.
DISCUSSION
Our research complements prior analyses using the Oregon Experiment data as it studies only those who actually gained coverage in the Oregon Experiment, and examines changes in this subpopulation's utilization of multiple types of health care services over time. Specifically, we compared the differences between new and returning Medicaid enrollees, assessed changes in utilization patterns over time rather than total utilization, and investigated the use of safety net services. In addition, our comparison of distinct cohorts determined by insurance history before reenrollment was not feasible in prior studies focused solely on the Oregon Experiment's randomized design. Although only randomized studies allow for inference of causality, our observational study provides insights into the likely results of Medicaid expansion post-ACA, given the differences between those who apply for insurance and random samples of the uninsured.
Our first key finding is that returning and newly insured individuals differed markedly in their postcoverage ED utilization. The returning insured utilized the ED at significantly higher rates than newly and continuously insured; patterns among the newly insured were similar to the continuously insured (Fig. 2 ). Although utilization rates were adjusted for differences in the probability of being in the returning insured group and unbalanced covariates, these findings suggest that severity of illness and likelihood of chronic disease complications may differ between subgroups obtaining Medicaid coverage after an expansion. Those returning to Medicaid after churning off coverage may inherently have higher levels of medical, behavioral, and social complexity that also put them at higher risk for coverage instability. This difference highlights the need to account for patients' past insurance patterns when assessing the impact of policy changes on utilization. Accounting for past insurance is particularly important when assessing ED utilization after a Medicaid expansion to distinguish between ED use attributable to the policy change and ED use by patients emerging from insurance churn. Thus, prediction of health care demand following an expansion will require evaluating the expected proportion of new versus returning enrollees. Second, our study was able to follow patients for a longer period of time than previous studies. We observed that after an initial surge, total PC utilization rates in returning and newly insured dropped to levels comparable with rates in the continuously insured. This suggests the need for follow-up periods longer than 12 months when assessing policy change impacts on PC utilization. It is also notable that the rate at which returning and newly insured patients saw new PC providers remained higher than rates among the continuously insured 2 years after insurance gain, indicating that it may take some patients a long time to establish a medical home after ACA expansions, as suggested by prior studies showing that although health insurance coverage improves access to PC, patients gaining new Medicaid still struggle to find providers. [23] [24] [25] [26] It is likely that patients already established in a PC medical home increased utilization shortly after gaining Medicaid, as shown by Angier et al, 3 in a similar population. Patients without a PC medical home may take longer to get established 18, 23 and PC providers should prepare for increased new patient visit demand to continue after ACA expansions.
It was notable that Medicaid patients in this study predominantly used outpatient care, not the ED. Even those with high ED utilization ( > 3 visits/y on average) did not predominantly use the ED. This finding substantiates other research showing that most frequent ED users are high utilizers of multiple sources of health care, with ED use accounting for a small proportion of their total utilization. 27, 28 We also discovered that over 20% of enrollees who sought outpatient care used safety net clinics, and this proportion increased over time in all groups. This finding is consistent with the national trend of increased utilization of safety net clinics among Medicaid-insured patients 29 and confirms prior findings that patients do not leave safety net settings once they gain insurance coverage; instead, demand for safety net services increases. 3, 11, 15 Examining multiple types of outpatient care over time, we also observed that the timing of and peak demand for different types of services were variable: PC utilization rates for returning and newly insured were higher than the continuously insured in months 4 through 12; MBHC and specialist care visit rates did not increase significantly until after 12 months in both returning and newly insured; utilization rates of new patient PC and specialist services among those who gained coverage were much higher than in the continuously insured in the first year after insurance gain and remained higher than utilization rates among the continuously insured at 24 months. These findings imply that demand for some services will likely peak immediately after ACA expansions; however, it may take time for individuals to find PC medical homes and fulfill other pent-up health care needs, such as those for MBHC and specialist care. Thus, the effects of the ACA that require stable utilization of and consistent access to health care services may not be observable for some time.
There are limitations to our study. Our population was limited to individuals who sought and maintained Medicaid coverage through the Oregon Experiment; health care FIGURE 3 . A and B, Temporal patterns of new patient visit rates in returning and newly insured relative to continuously insured enrollees. Rates were estimated by GEE Poisson regression and adjusted for propensity class, sex, age, income, Primary Care Service Area, distance to nearest hospital, psychological disorders other than depression and anxiety, and alcohol and drug dependency. Rates in newly and returning insured are presented relative to rates in continuously insured to control for temporal trends in utilization that were unrelated to time with insurance. utilization may differ in states with different PC or safety net resources. We used propensity scores to create subgroups that were more homogenous with respect to potential confounders; however, residual unobserved differences may exist that could have affected utilization patterns within groups differentially. In addition, the patients in all 3 groups voluntarily sought coverage, and thus may differ from persons who gain coverage due to an insurance mandate. The use of claims data prevented comparisons with utilization rates in the uninsured, but allowed us to identify continuously insured persons as a comparison group. We did not assess health care utilization or baseline health before enrollment, as these data were only available for the continuously insured. Our data were insufficient to examine the causes of insurance instability in the returning insured and whether the association of postinsurance utilization rates varied by the cause of churning: it would be of interest to look into these issues in future studies.
CONCLUSIONS
Individuals who gained Oregon Medicaid increased utilization of PC within the first year postcoverage; in the second year, PC utilization stabilized to rates similar to those who were continuously insured. In contrast, increases in MBHC and specialist care visit rates were only apparent during the second year after gaining coverage. These findings emphasize the need to examine long-term utilization before drawing conclusions about the impact of Medicaid expansions. Further, changes in health outcomes may be visible only after patients have been appropriately connected to these needed services. Individuals returning to Medicaid coverage utilized care significantly differently than those gaining new coverage. Most notably, the returning insured had significantly higher rates of ED utilization than the newly insured, suggesting that predictions about and evaluations of the health care impact of future Medicaid expansions should take into account new enrollees' prior insurance history. Regardless of insurance history, the majority of Medicaid enrollees in this study utilized PC as their predominant source of care, and a substantial portion of their PC utilization was in safety net clinics. This demonstrates the paramount importance of adequate PC infrastructure in the era of post-ACA Medicaid expansion.
